Temperature microstructure is mapped in two dimensions for a section 6.7 km long and 150 m deep in water which is 200 m deep. 
Introduction
At present one of the primary methods for determining the vertical turbulent heat flux is that first proposed by Osborn and Cox [1972] . This method is based on a simplified, one-dimensional form of the budget equation for temperature variance (T') 2 in which the vertical production of (T') 2 averaged over an arbitrary volume is assumed to balance the rate at which (T') 2 is destroyed through the combined effects of turbulent shear within mixing events and molecular diffusion.
(To simplify notation, (T') 2 is used to indicate temperature variance rather than <(T')2>, where the angle brackets indicate an averaging procedure.) The production of (T') 2 is assumed to result from the occurrence of turbulent overturns in the presence of a mean vertical temperature gradient. Several assumptions are made in applying the simplified production-dissipation balance, including steady state, nondivergence of the vertical and horizontal fluxes of (T') 2, and no production of (T') 2 due to horizontal mixing processes. A contributions to the (T') 2 budget from advective and isopycnal mixing processes, rather than arbitrarily assuming that these contributions are negligible.
The two-dimensional microstructure data are obtained from a tow-yo platform which is moved rapidly in a "sawtooth" pattern to produce as nearly a synoptic picture of mixing activity as possible.
However, it is shown that the observed distribution of the temperature variance dissipation rate X rapidly smooths temperature variance and that significant evolution of the microstructure field probably occurs over the period of observations. Despite this evolution, several regions of microstructure activity are repeatedly encountered on successive profiles, which indicates the presence of laterally coherent mixing regions and indicates that temperature variance is being generated over the course of the observations.
In section 2 the measurement procedures, data analysis, and conditions of the experiment are described.
Section 3 is essentially descriptive and contains profiles of X as a function of both depth and density for the entire data record. These profiles are used to construct contour maps of X in both pressure-distance and density-distance coordinate systems in an effort to obtain a "snapshot" of the distribution of mixing activity.
Density profiles for the entire record are also given along with the water mass characteristics.
In section 4 the budget equation for temperature variance is considered for a volume bounded by isopycnal surfaces based on the two-dimensional sampling of temperature, temperature variance, and XAdvection and production terms are then compared with the observed dissipation rate in order to estimate the dominant balance in the budget equation. All ø8 profiles for the entire data record are shown in Figure 4a ; the o8 scale applies to the While many of the mixing events tend to be along isopycnals as shown in Figure 4 , some events such as the one in profile 15 between 38 and 55 dbar lie across isopycnals. This is seen more clearly in Figure 6b as Assuming u i and (T') 2 to be perfectly correlated, c2=-1, so that (T')2 is transported inward through Z everywhere, and using the mean values from Table 1 Mapping of X in both pressure-distance and density-distance coordinate systems reveals that many mixing regions collapse onto isopycnal surfaces, although some regions lie across isopycnals.
The isopycnal extent of one mixing region at the base of the surface mixed layer is about 3 km and the extent of another region, which is deeper in the record and which was not completely mapped, may be larger. The observed levels of X represent such a strong sink for (T')2 in this wave number range that transport of (T') 2 is ineffective over the scales of the chosen averaging volume. By defining (T') 2 over a range of wavelengths which is limited to that important in determining X and by averaging over a volume which includes many mixing events, a balance between production and dissipation is, in a sense, selected for.
